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CAPLUS COPYRIGHT 2004 ACS on STN 
2002 : 896045 CAPLUS 
139:374359 

Enhancement of vascular targeting by inhibitors of 
nitric oxide synthase 

Davis, Peter D. ; Tozer, Gillian M. ; Naylor, Matthew 
A. ; Thomson, Peter; Lewis, Gemma; Hill, Sally A. 
Angiogene Pharmaceuticals Ltd., Oxford, OX4 4GA, UK 
Intejaia-tire na 1 ^Jo^ b^na^ o f Radiation Oncology, Biology, 
^-^Physics (2002), 5j)(5), 1532-1536 
C CODENj_JOaEM-r-"^?SN : 0360-3016 
EinsiTvTer Science Inc. 
Journal 
English 

Purpose: This study investigates the enhancement of the vascular targeting 
activity of the tubulin-binding agent combretas tatin A4 phosphate (CA4P) 
by various inhibitors of nitric oxide synthases. Methods and Materials: 
The syngeneic tumors CaNT and SaS growing in CBA mice were used for this 
study. Reduction in perfused vascular volume was measured by injection of 
Hoechst 33342 24 h after drug administration. Necrosis {hematoxylin and 
eosin stain) was assessed also at 24 h after treatment. Combretastatin A4 
phosphate was synthesized by a modification of the published procedure and 
the nitric oxide synthase inhibitors 

L-NNA, L-NMMA, L-NIO, L-NIL, S-MTC, S-EIT, AMP, AMT, and L-TC, obtained 
from com. sources. Results: A statistically significant augmentation of 
the reduction in perfused vascular volume by CA4P in the CaNT tumor was 
observed 

with L-NNA, AMP, and AMT. An increase in CA4P-induced necrosis in the 
same tumor achieved significance with L-NNA, L-NMMA, L-NIL, and AMT. CA4P 
induced little necrosis in the SaS tumor, but combination with the 
inhibitors L-NNA, L-NMMA, L-NIO, S-EIT, and L-TC was effective. 
Conclusions: Augmentation of CA4P activity by nitric 
oxide synthase inhibitors of different 

structural classes supports a nitric oxide-related mechanism for this 
effect. L-NNA was the most effective inhibitor studied. 
222030-63-9, Combretastatin A4 phosphate 

RL: DMA (Drug mechanism of action); PAC (Pharmacological activity); THU 
{Therapeutic use); BIOL (Biological study); USES (Uses) 

(enhancement of combretastatin A4 phosphate tumor vascular targeting by 
inhibitors of nitric oxide synthase) 
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Preparation of substituted stilbene compounds with 
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Angiogene Pharmaceuticals Ltd., UK 
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PRIORITY APPLN. INFO.: GB 1999-3403 A 19990216 

WO 2000-GB503 W 20000215 

OTHER SOURCE(S): MARPAT 133:177486 

AB A vascular damaging agent AXB (A = substituted cis-stilbene ; X = linker 
bond, atom, or group; B = moiety derived from an inhibitor of the 
formation or action of NO in mammalian systems), is claimed. Thus, 
(Z) -1- [3- (N-a-tert-butoxycarbonyl-N-ra-nitroarginyloxy) -4- 

methoxyphenyl] -2- {3, 4, 5-trimethoxyphenyl) ethene was stirred with CF3C02H 
in CH2C12 to give ( Z ) -1- ( 4-methoxy-3-NG-nitroarginyloxyphenyl ) -2- ( 3, 4 , 5- 
trimethoxyphenyl) ethene. The latter at 50 mg/kg i.p. in mice bearing CaNT 
or SaS tumors gave 95% reduction in vascular volume and 91-100% tumor necrosis. 
IT 288585-54-6P 288585-55-7P 288585-56-8P 
288585-57-9P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation) ; THU (Therapeutic use) ; 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(preparation of substituted stilbene compds . with vascular damaging 
activity) 
RN 288585-54-6 CAPLUS 

CN L-Ornithine, N5- [imino (nitroamino) methyl] 2-methoxy-5- [ (1Z) -2- (3,4, 5- 
trimethoxyphenyl) ethenyl] phenyl ester (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 288585-55-7 CAPLUS 

CN L-Orni thine, N5- [imino (nitroamino) methyl ] -N2- [ [2-methoxy-5- [ ( 1Z } -2- ( 3, 4 , 5- 
trimethoxyphenyl) ethenyl] phenoxy] carbonyl] -, methyl ester (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




RN 288585-56-8 CAPLUS 

CN L-Orni thine, N5- [imino (nitroamino ) methyl ] -N2- [ [ 2-methoxy-5- [ (1Z) -2- (3,4,5- 
trimethoxyphenyl) ethenyl] phenoxy] carbonyl] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 288585-57-9 CAPLUS 

CN L-Orni thine, N5- [imino (nitroamino ) methyl] -N2- [ [2-methyl-5- [ ( 1Z ) -2- ( 3, 4 , 5- 
trimethoxyphenyl) ethenyl ] phenoxy] carbonyl] -, methyl ester (9CI) (CA INDEX 
NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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(preparation of substituted stilbene compds . with vascular damaging 
activity) 
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CN Phenol, 2-methoxy-5- [ (1Z) -2- ( 3 , 4 , 5-trimethoxyphenyl ) ethenyl ] - (9CI) (CA 
INDEX NAME) 

Double bond geometry as shown. 
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RN 288585-58-0 CAPLUS 

CN L-Ornithine, N2- [ ( 1 , 1-dimethylethoxy ) carbonyl ] -N5- 

[imino (nitroamino ) methyl ] 2-methoxy-5- [ (1Z) -2- {3, 4, 5- 
trimethoxyphenyl) ethenyl] phenyl ester (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




NH 



IT 288585-59-1P 288585-60-4P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation of substituted stilbene compds. with vascular damaging 

activity) 
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RN 288585-59-1 CAPLUS 

CN Phenol, 2-methyl-5- [ (1Z) -2- ( 3, 4 , 5-trimethoxyphenyl ) ethenyl ] - (9CI) (CA 
INDEX NAME) 

Double bond geometry as shown. 




RN 288585-60-4 CAPLUS 

CN Silane, (1, 1-dimethylethyl ) dimethyl [ 2-methyl-5- [ ( 1Z ) -2- ( 3 , 4 , 5- 
trimethoxyphenyl) ethenyl ]phenoxy]- (9CI) (CA INDEX NAME) 

Double bond geometry as shown. 
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Combretastatin A- 4 phosphate as a tumor 
vascular-targeting agent: early effects in tumors and 
normal tissues 

Tozer, Gillian M. ; Prise, Vivien E. ; Wilson, John; 
Locke, Rosalind J.; Vojnovic, Borivo j ; Stratford, 
Michael R. L.; Dennis, Madeleine F. ; Chaplin, David J. 
Tumor Microcirculation Group, Gray Laboratory Cancer 
Research Trust, Mount Vernon Hospital, Northwood, HA6 
2JR, UK 

Cancer Research (1999), 59(7), 1626-1634 
CODEN: CNREA8; ISSN: 0008-5472 
AACR Subscription Office 
Journal 
English 

The potential for tumor vascular-targeting by using the tubulin 
destabilizing agent disodium combretastatin A- 4 3-0-phosphate (CA-4-P) was 
assessed in a rat system. This approach aims to shut down the established 
tumor vasculature, leading to the development of extensive tumor cell 
necrosis. The early vascular effects of CA-4-P were assessed in the s.c. 
implanted P22 carcinosarcoma and in a range of normal tissues. Blood flow 
was measured by the uptake of radiolabeled iodoantipyrine, and quant, 
autoradiog. was used to measure spatial heterogeneity of blood flow in 
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tumor sections. CA-4-P (100 mg/kg i.p.) caused a significant increase in 
mean arterial blood pressure at 1 and 6 h after treatment and a very large 
decrease in tumor blood flow, which-by 6 h-was reduced approx. 100-fold. 
The spleen was the most affected normal tissue with a 7-fold reduction in 
blood flow at 6 h. Calcns . of vascular resistance revealed some vascular 
changes in the heart and kidney for which there were no significant 
changes in blood flow. Quant, autoradiog. showed that CA-4-P increased 
the spatial heterogeneity in tumor blood flow. The drug affected 
peripheral tumor regions less than central regions. Administration of 
CA-4-P (30 mg/kg) in the presence of the nitric oxide 
synthase inhibitor, Nco-nitro-L-arginine Me ester, 

potentiated the effect of CA-4-P in tumor tissue. The combination 
increased tumor vascular resistance 300-fold compared with less than 
7-fold for any of the normal tissues. This shows that tissue production of 
nitric oxide protects against the damaging vascular effects of CA-4-P. 
Significant changes in tumor vascular resistance could also be obtained in 
isolated tumor perfusions using a cell-free perfusate, although the 
changes were much less than those observed in vivo. This shows that the 
action of CA-4-P includes mechanisms other than those involving red cell 
viscosity, intravascular coagulation, and neutrophil adhesion. The uptake 
of CA-4-P and combretas tatin A- 4 (CA-4) was more efficient in tumor than 
in skeletal muscle tissue and dephosphorylation of CA-4-P to CA-4 was 
faster in the former. These results are promising for the use of CA-4-P 
as a tumor vascular-targeting agent. 

IT 117048-59-6, Combretas tatin A-4 168555-66-6 

RL: ADV (Adverse effect, including toxicity) ; BAC (Biological activity or 
effector, except adverse); BPR (Biological process); BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; PROC 
(Process); USES (Uses) 

( combretas tatin A-4 phosphate as a tumor vascular-targeting agent) 

RN 117048-59-6 CAPLUS 

CN Phenol, 2-methoxy-5- [ (1Z) -2- (3, 4 , 5-trimethoxyphenyl ) ethenyl] - (9CI) (CA 
INDEX NAME) 

Double bond geometry as shown. 




RN 168555-66-6 CAPLUS 

CN Phenol, 2-methoxy-5- [( 1Z ) -2- ( 3 , 4 , 5-trimethoxyphenyl ) ethenyl] - , -dihydrogen 
phosphate, dis odium salt (9CI) (CA INDEX NAME) 

Double bond geometry as shown. 
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MeO 




OPO3H2 



OMe 



OMe 



OMe 



► 2 Na 



REFERENCE COUNT: 



43 THERE ARE 43 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> d his 

(FILE ' HOME 1 ENTERED AT 15:07:10 ON 04 AUG 2004) 

FILE 1 REGISTRY 1 ENTERED AT 15:07:22 ON 04 AUG 2004 

LI STRUCTURE UPLOADED 

L2 22 S LI 

L3 2298 S LI FULL 

FILE 'CAPLUS' ENTERED AT 15:08:13 ON 04 AUG 2004 

L4 1521 S L3 

L5 3172 S NITRIC OXIDE SYNTHASE INHIBITOR? 

L6 186 S NITRIC OXIDE SYNTHESIS INHIBITOR? 

L7 3342 S L5 OR L6 

L8 3 S L4 AND L7 

=> d 11 

LI HAS NO ANSWERS 

LI STR 




Gl MeO, EtO, n-PrO, i-PrO, n-BuO, i-BuO, s-BuO, t-BuO 
G2 H,CN 



Structure attributes must be viewed using STN Express query preparation. 
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=> 



